Credit Cycles by Nobuhiro Kiyotaki & John Moore
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MVIIOI/iVF Bfl1EVfl Oh ECOMOIC 1￿E2EVKCH




WBEI￿ IAOKIUMG bVbEB2E1￿1E2uq ]/BEIc [WILLED KIMODO
uuboji 1A114 1R? F0Uq0U NIC5V WE
I J1P V/U 2 HO1IUOU LGf
flUJAC12JQ O J,JIJUQO1T ouqou cpooj O ECOUOWC
DGbJ4WU OJ ECOUOUJC DCbI4WGU OI ECOJOUJ!C
M0P1IPL0 i?otcj OJJUAOOLC
OL iucoujc qiwpnrou cu ucibGLJu ncou rn onbn uqbuc
wbiiiX uq bj1 OAGL o oipcL GCOL J/Q2OMp1 UJJJGWbOLLApocj o cpuojoA
bLJcc oru op i boqpj UUuJT22!O1J WQCJJUIUJ p? pcp oj pocjc bii
p? ipoj cqj J!uJ2 Jp q?uffuJc u1Qwcuou pct/Qu cLcqit pwir uq IGt
rjjccq pAbuc ojcoJJtcLJGq 1WG Uw rpc bucc
ou1X C1OL2 oi bLoqrJcuou prn tpQA JO GLAQ COJJLJ JOL JO9U2 B0LL0MGL cLqJ1 JHJJ
rncouowA flLJQ ncp jrnq priJqIJ niq wcpJuQLA bjA c qncj Loj: fpQA
p!cp JQUQ12 cnjuoi JOLCC OLLOMQL2 O LbfA GjL qp nu ipc qp QcnLGq iu 2flC
ccouowTc CJMA oici tG pnuc cAcj j couuic woqj o qAuwc ccouowA rn






flJGabGcTTcwoqj o qpç MPICP MG fl2G ia 9 eTwbIG AGL2TOU o u HI;
CLGT COU2L9TL72 pG1 L6flC6 IIJAG2WGUl fIG1CLI0CJC—oU GII,GC42 COlJJUnG'
bGLjoq: 69W J622 LGAGIJII6' JJGTL 116 MOLJJ9JJ2 9IJq' 99TIJ PGC9fl2GO
6xb6uqçnL6' ucnqpj rimecwuc ju juq jpja pnLca PGW p.i IIGXC
WOLG' 6 CLQ4 CO1JL97UG ULW2 91.6 OLCG crcp9CJC 011 1161L T1JAG24W61J
bLoqncçJAJ;Xajiocjc pcp LGI1CG2 flJGTL 1J64MOLJJBGTU flIJ9PJ640 POLLOM
cou2çL9L76q2nbboaa pJ aows beLoq ; 7LW2 GxbGLTGIJcG
jL1q poJqpJa' MPTCPT WGTL W910L Saae OPGL TLW2 91.6 iiOç CLG
JJJJJAJGAGLG111 9AG OLLOM6 pG9A7JX 99JU2 flJGA9J116O JJGTL
arthbjA 0j J9IJ2jXGq 20W6 TLW2 91.6 CL6 COua;L9IJ6q' uq 91.6
MJJTCJJJ9uqa na6q bLoqnce onçbnç 92 M6]J a ZGCflLG Jo9ua' iiq
jJJGcLsU2WI22IOIJw6cp9UaW MOLJC2 92 10JJ0M2OIJ2JGL911 GCOUOW1 111
M7CJJflJG GUGC2o. apocjca bGLela;' 9wbJfljt 9uq abtq onç
jrwica uq 922G; bLTcGa on; G boMGqnJ L9U2WT221OU WGC9UJ2W p?
pA flJ 2JG OI p6 CLGJ JPIT JJJGq)iIJ9WJc TU4GL9CcT0U PG4MGGUCLG
cp6 COJJ96L9J6 92e6ç2yuq9cJJG 29106TWG;psaG bLjcGa 91.6 96cçGq
C0JJ946L9J I0L J09112BOLLOMGL2I CL6 JWfl2 91.6 9IZGCGq pA G bLJcGa O
LoJ6: cpGA 91.6 uoç oujA gcçOLa o. bLoqncçou' pnç ;pGA 9]202GLAG92
GCouOWA fTL9PJ6 922G2 ancp 92 iJq' pnjqua vq W9CpJLI6LA bjX 9 fl9J
OLLOM6L2 o LGb9A PGTL qGp;a 1117JG22JJGqp;e9L6 26cr1L6q1 i' encp u
CLGT C0112L9111C2 9L126 IJ9;flL9JJXqiTG;o flJGI9C JG1JGL2 c911110ç IOLCG
Lol. ;pja bnLboa6' MG COU2LflC 9 1UOGJ O, if qAIJWJCGCOIJOWX111 MIJTCIJ
;I W6
PGTL GGC2 abiji OAGL OJJGL 26C0L2 iiqeç SWbJ]flj6q
V]20 MG 927C MG4$J6L aGccoL—abGcrflc apocjca C911 6 co;ggJonae111flJG261126
w1gpç g6u61.9ç6 J9LEG bGLeTacsuc I,jnCcnifçJOua 111 onçbnç siJq 922G bLTcGe
P0M LGT9cTAGIX 2W9JJ ;GwboLifLA apocjca ;GCJJ1JOIOV 01. TUCOWG 72fLflOIJ
911GCOIJOWA MGLG CLGT jiwica 9LG 6L7qO6UOfl2JA G6LWTU6 MG TUAG279G
MIP 9LG9G GCOUOWJC 9CIAJCA OAGL WG Pfl2TUG22 CXCJGiu b9LcTCITI9L OL
.Lp12bifbeL 729 WGOLGfIC9J açnqA IUcO POM CLGTf COIJ2L9TU2 7U4GL9C
I.IUcLOqnccJOIJS
qLobJu qçs juq bLJcG flJGcnwnjsçjisjj u bLeaeuç 9uq J1411LG
9LLOtt2 Lpç OI flJG9f6 COJIIUIIJ lUL1flL6 L7JC9GfIGOAGL9II
J1JçGLçGWboL9J 01. qMJgwJc* liJnlflbllGL .1116 tflflL6 2 IJO4COUJ2I9IJr y2fIG
nLJJGLB'c1PT aIWbIG IJçflJfl01JWG2 wncp WOLG boMGLijij
A97fl6 oi t1L1u21 GxTac1u juq poqL1a 9LlqLGt1CG2CPGTL UGç MOLçp TJI
qLoba p? 29WG onuç(JcGGb7u fIGIJ1flLG COLTaf9Uç)' ItJJ1CPJ0ItGL fIG
qwuq0L jxq fIG flaGL coeç jja CJG9L fIG w9LJc6ç! fIG J9U bLTcG
IJGçMOLO1 C0IJ2L97IJGULW2uq IOLCG2 Ct14P9CJCJJGJL
1iJoLG SiA LLOIt2 siJqIL0WfIGZJ1I1L6 flJG bL0qflCçAf?2JJOCJC LG11CG2
wnr;1b116L COU21GL JGç—psuq' q9çGCOIITWU o L1fl'- I (CJJ912'
fl261j7J o qacjunap pGçztGGI, OUG jaI.tçpu—b6Loq' 01. 29flC'
IJ 9Cç' JC17q2 OI,WflJflbJ7GL bLOCG22 9L6 GXJflpçGq lU 1' uq
2flWW9LGlU LflLG 1
JTLflJGLbGL2T2GUCG9uq 9wblItrc9cIouL6T1JI0LCG G9C ocp6LJJJ6 bLocGaa12
bGLoq 9uq L6flCG2 fIG C0U2L9UG JLW2, uGç ItoLçp lU bGLJoqaciji
9]J]U G9CJJ0 JJ626 bGLoq2' i'tPTCP J692JJJJJJGjuqbLIcs III
GdfTlJTpLlnw' ucouaçL9JuGq i1..we, 11261. coaçoi juq a pne 9uç7cJb9CGq
qGw9IJqoi.. juq p bGLjoq uq ju anpaGdnGuç bGLoqa! ;o LG2OLG W9LJCG
fIG COU2L9UG 1LW2I IJGçMOLJJ lUbGLoq C911262 o cnç PG1L
WAG2WGU u jsuq JJJGLG129L1 7uçGLCGluboL9J W11JcTbIIGL bLocGaa: 2JJOCJC
COIJ2qGL9pJ7V2 9 LGenJf' fIG UL 9A6 W9JC6 ?Gç qGGbGI. CtIç2 fJG7L
po]qL7a' MJIJCp' PGC9112G0I pjgp J6A6L9G' C9112G2 JJGIL1JG i.toLcp gLob
PGP9AIOL OI C0IJ2CL91JGULW2 JJIGX2flIGL 9 c9brc9T1022 011 cpGlL 19Liq
j6 JJ ju juq bL7cG ju bsLoq J1929 2JIJ7IJC9U iwbsccou fIG
qaconuçq A9J116 o /1fI1LG 11261. coaça
IIJ wcPG]911q bLJcG 111 bGLJoq ——2TIJCGbLice6d11912 JJG GxbGcçsq
9vçcb9ç6q GCJUG Uf126LC022 1"bGI4oq2I' c+i' J2 L6jGCS p1
GxbGcç6q qaconuçcq A9J116 oz bL7cG 111 fIGtOJJOMTb6Log jp2
bGLoq 12 ajwbJl JJ6qJIGLGUCGpGfItGGIJ Jçb6Loq,2J9L7bLIcGiq fIG
TUCOU2çL9JUGq'9IJq 922flWJU 9L6 LJ2JCIIGIIçL9J' fIG]L1126L C02f JU G9CJJ
C02f' OL (1261. C02ç' 01, pojqju J91JWIIaç 1,911 CIAGIJ JJG26 JLW2 91.6
fTUC0U2L9UG ULW2 92 1UCL692G IWTCPLGd11JLG2 fGJL obboLcnurcX
J0 CJG9L fIG W9LJCG III G9CJJ0JJG2G b6Loqe' fIG 6W9U 1,01. uq plfIG
ULW2.qGw9uq IOL j1Jq uoç oujX ID bGLoq pIT;9J20711 bGL7oq2 +5)

















jJ172Ws2JJG J7pc OU ?flJ1 LG9G 2010M LG27flSJ JnCC(1962 20 Wf1C
jz.iqJJojq7Ua——ItpJcpIIGC42 JJG1LWb2U6 MOLJJ iq p0LLOMTU CbuCçX -—
JJG JL1D12CtTLL61J LGAGUflG' juq pojqjua uq qGpc BiT; bL7cG OX JJ026
7IJ;GLbJApçteau ;psbaç uq ;pG flçflL6yç iJX WOWGLJCb p724OLX qGGLW7IJG2
o JUSUCG qOaWb9AmGua OL CITLL6IJ7LJA62W611 JJJQLG 721J fl1JOJ7U
LGçITLIJ2 i_LOWbLGA7on2 7UA62W61J2 91.6 rzaGquoçoujX bX 7UGLG2 pci; jao
9L6 0A6LU6 pA 9 I_701'tOI_ jiijqa coua;L97u;: 72 L0J76q o/GL! uq ;
GAOJfl7OLJ 0 S LGbLGaGuçvç7AG C01J2L97UG I_7LWICCpO7C6C IJ6SCJJbaL7oq
SJJ fiG ceqjç coIJacLSpJGq ULW2 91.6 7q6uç7c97KG2 0 fiG susjAae 72 fiG
0(11. psec woqG]' bLGaGuçGq 71.1 2GCCTOLI b720I S jsiiqGcoLIowApJMp7cp
s cowboe7;7ouSJ GIx_GC;
(seJqG L0W fiG JUJf7972poclC)b P'C LSflJGL 6C9fl2G fiG CJJ9IJ6JIJ jsuq(726 JJS2
qGCJ7IJG2hOc p6C9fl2GJJGLG 91.6 A9L79701J2 717 fiG rWqGLJA7U GC1J0J07G2
VLG9G bLoqnccJATcAb W692flLG pA SA6LSG onbtr bGL (71.77 0 JSLI'9120
tT1JC01J2L97IJG1_7LW2JG92 0 9 flL2;—oLqGL GCJ7L7G 71J S8LGSCG onbn
NSIJc C01J26dfl6UCTA' 91.7? 2pflç jsuq 1129gG I_LOW fIG C0IJ2LS7U6 CO fiG
211LbL727UTA'7AGUfJ9JJ6 C0L72LS7UGULW2 C91JUO OLL0M 92 W11C S2 fleA
COI72LS7UG ULW2 72 7GL fiShCJ0I_fiGJC01J2L971JG7LW2-—iio
y I_GSçnLG 0I_ GdnJJJpL7nw 72 9 fIG WSL!JIJSJ bLoqncç7AJçA O fiG
Ot fiG bGL7oq 72 U0 jouy
7UGLG2 L94G (76 fIG bL7CG ionjq oujA GxbeL7suce;7IJA pb 11. CP JGif
bGLcGLI;9GC9UG 717 bLjcs onjq oujA ps oi_ CPG 0LGL OI_ fIG 2JJOCJC7WG2fiG
9P2GUCG o fiG qALrswjcwnj;7bj7GL'JJG2G Cp9uG2 ionjq G wncp ewgjjGL: fiG
apOCJc! suq fiG CSU6 711 J9L7Cfl29GGXC9G2 fiG2JJOCJC
CS1JG 711 jsuqbL7CG 72 0I_ fIG 291MG 0L6L 0 w91J7nqG92fIG GWboLffLX
IJGCLGSTLSCG O 7UGLG2 LOL OflL PS2IC woqGjb 1 bGLCGUçSG 4GLW2' fIG
GXC6G2 CPC 0 fIG 24SflC WflJJbJ7GL pA s I_SC;OL GdIISJ CO fiG 711A6L2G 0. fiG
ZiG I_7U psç fIG 6I_I_GCçOI_fI72 q1wswc wrTjç7bJJGLoujsuq bLJcG
BL7CG suq iiGI4OLCPsi: q9cG
17GMOLCPsuq jsiiqqGwvuqbI'tJCpSLG711 CflLU GXSCGLP9G pA fIG tSTj711jsiiq
(1261. CO8C2b 2GUJW71JL0WG bGLa7eçGuç LGqncflo172 717 fIG coueçLg7uGq I_7LW2¶7
bbjcç7oue o bLGq9çoL—bLGX WoqGj' 266 D92 (J3)
jguqbL7cG J6S2 tjnccncroua ju onçbn LOL 20W6 71JGLG27UGCOIJOW7C
qspçy MG JJ9AG açs'çsA9L79PJG bL7cs o 7913q•,jsjug
79uq po7q71.72 ot Cl's ctsqç coVacL9lusq ijuv2 9LT MolAsa (Cl's tTLW,
0I oqsj 729Cfl9JJ?i L7CJJGL J1911 PGCSIT2G711977OU4O 4J6qGGL(Cl's
7 9720 WW117t7G2 fl'5 W0AGW6U oi 9226bLJcG2L6J97AG40 flJ6WOA6WGIJCoi,
b9bGL WOM l'9 ctiase siscça ot epocjc b9L272ç JO1J6L sLlq
JJ76 LOJG0Ifl'51TIJC0JJ9C6L9J7G922G 12GXSWTLJGq JLI2SCCTOU¶7 0 CPG
OI qGGL3
tTLW21 9A7J9J6IjTuqa9L1 CflL97J2 CP61LTUAG2CUJGIJC711T9IJ MOJAG21CTII
qGGL7GGqflJG M07A62 0fiG Ol'6L JJ9IJq'PTP JGAGJ 01 qpç GL062 Cl's
79V poqjiJa W591J2 cps? l'SAG wots usc totçp qçp tJJCp;opOLLOM: cps
MOJAG2 COLLG2bOIJq Cl'GTL qspça 011l'G0116 puq 9 L72G 711 CJJG26 tTLW2I
qGGL COLLG2bOIJq 4OfiGJSL7l'OJ7U20I fiG CLG7 COJ.J2çL97UGq tTLW2' uq f5
20 0Ujl'9 Tab 9M91 tLOW 2çsøqA 2SG' fIG M0 bobnjsçoua c2cjsMOM l'G
147Cl'tGMGLMOJAG2' nJs qGsL bobrll9Clou cziju açi.ç LOM 9s7u! 9uq
cl's qGGLbobajçoii9JJ2' MJJ7CJJWGWU2;pCtGMGLMOJAG2 C9IJ2LA7AGBC
HOMGAGL' 92 CPMOJAG2 8IoM711 UI7WpGL' JC7JJOtt CP61'- EAGVC(T9TJ'
I ciqGGLbobnçou L7262' fiG MOJAG2 fI9 ssq 011 l'GI 9J20 WflJCTbJit'
9u9JoV OtbLsq9çoL-bLG1 woqsjIW91VGbobrlJ9CToua OI qssi.uq MOJAG2
L5C62270112y awbjs M9? CO fl1J6L29UMJX CP5GCOV0WA CACJG2 72 0 1726 l'G
CACJ7C9J b9çCGLLJ GwGLgG2 LGC522701J2 JG9 p00W2' 9Uq pOOW2 ]ssq Co
A9J175OI P57L 9LG9G J9IJ pojq7uaG 1jVq CPC 7112flCl'911 GCOIJOZUX'
CPG2GtILW2110J0IJGLp7IJ2Cl'57L 9L65OLLOM7U 72nuconbjsq tLOW
20W5O JJ67L qGpCaV29 LG2$1TC' fIG 9L59C6 POLL0M7IJ COV2L9T17ç,, oi
77w7ça! OJJ5L2 9L5 (J119JG CO 7VA624 9uq p.J2çGsq (126 CPGTL LGAGIJ1762 b1toij
2OG l'9A6 917 7UA62WG1J ObbOLçmJj;X ao cpc POLLOM rib CIJ6TL CLG7
JLJLOflC6 JJ6GLO61JG7çXSW0IJ4p6CLG7 C0IJ2L971JGULW2 711 G9CPbsL7oq
qsbLsc79ç7uVLsbLoqncjp7s 922G MP7CJJ C9IJIJOCpGCoJJ9çGL9J7SGq2sCOUq' MG
Cl'9'IJ52OfIG P927C woqsj 07 2GCCIOU 5LTL2C'MG9JJOM tOL TVAG2CWGUC 711 9
OfTLUTIT iuoqsj72 711 26CCTOU 3oi b9bGL jl'GLG 9L9 MO 2flp2C9'IJCTAG
bL7w9LJ J1 coucsLuGq
poJq7IJta' oribnç uq poLLoM7u OAGL fl'S fl27UG22 C%CJG M7l' MP7Cl'MG 9L9
72 qGcGLWIIJGq pA Cl'Gt17CfILGIC72 l'6GAOJI1CTOXJ0 92264 bL7CG2'922G2
qGAoJobwGuç2
uq CJ9LTJG2 22flG2'psi; gjao bLoAqG2 9U CCOIUJOi P12OLTC91
2CGLcTGL (1o8a) 92 i'tLççGu 911 GXCGJ]GIJ 2flLA6)' NJJJCJJuocOuj1 q6UflG2
COIJIJTC2OTUG.G2I pGJMGGU bLoqncGLa 911q tJIJ9IJCTGL2
¶yplflCp
OIAGPTGU,2COUCGLIJ 2 iqçp 4JJG w1e—bLTCTL7O922Gç2' 9L121118ILOW
OIIL qGga
JJGLG j. pv bcJcGq onç tOL qjacnjou IOflL b9bGLa IJflCJJ9LGLGJGA9U
GCOIJOITC Cc1AT;X 72 A92ç' uq onjq G flUP72G 9ççGwbç LGA7GM ic
JJJ6GOLG7C9JJ7GL9flLG 011 U119UC791 aLIIC(TLG911q9LG9G
JO)' G ppJçe 94 J6 qXiJsiuicwnJcJb7JsLbLocGa2 ItG onçJ7uGq
,GXçGIJ2JOU 0I709112011 COJJ9GL9J p92 9 CI7WITJ9flAG Cp9LSCçGL11(bsrG
9226bijce uq corçszfls6q p0LL0M1iJ }40L60A6L' 117 qcnaau JJOZIJJG
(JO'f'CP9b1GL A)' ?tJ0CJG9LJAG2CL762 boal;JAG 7IJCGL9CJ0U2P6MGGU
fIG7G92 711 ;peb9bGL C9IJpGL9CG J692 92 19Lp9CJC 92AGPIGLJ
6T94Gq FTcGL9cSILG
72 ribM7JJ9 pL7Gj00C 94 JJGLGJS4GJJ;GL9çI1LG
N6 W9ICG 20W6 LGW9LJC2 flJ 2GCflOU fIG L62 01 cp uçoqncçou
26Cc0L2.
GIGC2 0I fiG epoCjc' SIJq 92 9 LG2ITJ GL6 J2 a7I.,fljcguç C0—LUOAGWGUc 9CL022
on; ;p pJqLcç GIGCc2 o sjj wjuqbL7cG qM9LI fiG 7LGC
72 7U6LG271J 72 fiG W9U7criG 0I flJJ2coucs1oir CIAGUpp JGA6L9G' iç
toLcGq csiçpffcJCoIl7UAGacWGUç'poçp pi bGL7oq uq ju tncnLGs.Pc
s sjj ju jsuq bL7cG 711 bGL7oq ; LGqncG2 G7L u&ç oLçp' suq VLG
cpofTp w uoç JJ9AG GxbGL7GucGq 917AepOcJc01PG7L0MW jJJGL692017 72
JJJGIJ CL67C0U2LS7L7G tTLW2 711 OGL 2GCOL2 9L6 9IGCG coo' GAGIJ
CLGqI COU2L97UG jLW2 ju ou& 2GC0L 2rnGLbLoqncç7A7çA 2poqc711 bGL7oq
M1J9GXGU2JJOCJC22b77JOAGL (C0wW0IJ)juqW9LCG 2tlbboaG ;pG
1 6C470U Q MG GX4GUq OITLP927CwOqGj o 9AG WOLG 26CC0L2' 0 266 o
dn9uç1ç7622GC10112LGbOL2011 IJflWGLJC9J27WflJ9JOU2OIfIGWOqGJQ
(JaaSY)
(LOL9 WflJçJ—bGLJOq woqGj Oi qopç M7flJCO2çJX249S A6LTUC9CTOU' 266 C6LCJGL
Couaq6L9pJX a7wbJGL' GabGc7ffJJA MGU 6xçGuqq WOLG cpuptobGLjoqe
ou CO2 o AGL A7u bLolGcf L6flLU2 T2 poçp WOLG COWbG777U uq
f6 woqG] oi qpç j92Gou COIJLOJ OAGL g226ç' L9GL
GX9WbJG' JJG7L b9bGL
2LG6Lut9Jq suq 2CTTTC JJ9A6bnLaneq9 27U1779L jus o 6udn7LX 266 IOL
bL7CG VUq JJGUCG 011 IJGç MOLJJ9çJ6 OI fJJG2JJOCJC'CSIJ pGaT8uIUc9uC
bGL2Jaç (92 qo 711 BGLIJ9LJJCG9IJC6LCTGLY cfTWflJSflAG wbcç ou 922G
yaGC btce L6IJGCç tIlCfILGW9LC6couqTcToua f!JJGU GGC2 oi 2pocjc
9226C2 9U\OL 779p717c762 -—b9Lç7Cn79LJXMGIJ7LW29LG pIpjA JGAGLGq
CJJ9IRJGJtOL2OCJC2 1JGMOLJJ 72 cp9uG2 711 A97/T62OII7LW2
4O JJ6B6L119111C691JqC6CT6açOLX vc/12JL1G22CACJG I.LGdflGIJC7G2' 9 W9OL
yaq€ UOW W9CGL2 °.WOqGJJ7IJ2çL9çGX OflL W0c67 qqa dn7ç6 jqcjc
qoMuaM7ua.
MJJJCJJ 711 ITLU9CCGIJI19G2 uq bGLbGça9çGa nb2M7u 9Uq A7C6 A6L29 tOt
2pOLçfl27UG22 nbatqu JwbLoAGa IJ6 911q JOMGL2 CO2ç O 9861JC1
M77J G rniqqcoo'fJJG?M7JJ 2np2Gdll6IlçJX qwsuq WOL6 jpOL' 9U 20 OIVI'J
boe7ç7ou ot UGXC GuGLgç7ou ox GUçLGbLGUGnL2' 20 WOLG OIGJLbLolGcca
nuqGLc9JcGuHOLGOAGL'cp6 9CCOWb9JJ17U L72G 711 M96 7wbLoAGa CPG t7U911C791
GLrçLGbLGuGnL2 1O pu nuq9q) pci; sjao SJJott2tOtWOL6 bLoGcça pG
6CpUOJOV apoCJe IOL Gx9wbJs' UO4 OIJJ)tJUCLG92G2 J9OL qGW9IJqGq P
O 266 MJJkCPT2GCOIJOWX GX772 9wbJ7jc9ç7ou 911q bGLe7a;GUcG boaçps
bLoA7gG 6WbJOmG1J tOt G116X 6U6LB7OU O XOfliJ 9GU2 MOMIC72692?t
bLotTC9pJG bLolGcc2 tLOUIp€jugniJqGLç9JcGujGbLolGcca cpcqo8o 969
P66L bLO1GCC2 9L6 IjTUqGq:9GucXbLopTGw2 bLGAGIJ; 20W6 7upGLGu;JA
LGflLU2 C9U 0UJ?t G AGL7G 9 9 C02 suq 20 OIJJX977W76q IJIIWPGL0flJG
WG OGL XOJiUg9GUç2LTU9IJCI9JC01JL9C2 9L6 TWbGLtGCC SC9fl2G bLolGcc
tTII9IJC6WGIL°'J T9POI 7LTCOWG bLoA7qGa fl1720fT27q6 tIIJ9IICG 72aflbb77Gq pit
SCCG22 bLolGc;2' MPJCJJLGdn7LGonçeq ju9ucG OAGL uq po CPG 71127G
pGA GU 711A62 tOt WGIL oq SG 2OWG SG112 ——GIJLGbLGIJGtIL2——JJ9AG
0 G 9rWb]77Gq 911qbGL272ç
yJJ 9g611ç2G9LIJ 9 eboM9G MJJGLIitonui' MJJ7CJJ
711MJJ7CJJtTUWUCT9JW9LJCG TWbGLtGCCIOIJ2 C9fl26 2JJ0C1C2 7L1 1J6MOLJJ
BGLU9I.11CG91JC6LcI6(Ia8) COU2LfTC 911 0A6LJ9bb711 6U6L9]O112 woqG]Gdn7J7pLJnw woq6j o rwouc (Ia5y
2TWTIL LGWLJC2 CIJp6w9q6 M74p L6L wnJf7bJG
cJJGP0fl2TUW9L1C6ç
GxbJSIJ9ç7ou OL OP2GLAG COLLGJS70U PGMGGU bL7cG uq AOJfIWG p.r
yçpOnp woqj 1auoç qXzJw7cb pa b9bGz. bLoA7qe IJJIJç6L62CTIJ
pOflaG2JJJ72'S2 71.1 OfTL woqGJ' 22G qwiq 2CG(TJG2 CU aJObG r1bMLq2
WOLG p9u fJJG LGdn7LGq qo?uJbm6uç'jequu 7UCL626 ju qwuq oi.
07 J6AGLG' U 71JCLG2G713 bL7cGo Ofl27IJCU 7IJCLG92G 136 itoLçjJ pX
8" b9b6L 013 71.1 flJGpOfl27Ll!WLJCGPX 26PJ(J3) apoita PGCfl2G
wb77cç7o1r
pqaMJJ MG coue7qGL. G fiG CLJ1C79J 7UGLbJ9 PGMGGU bGLa7açGucG i.rq
cbcç?t0I,jLW2y7U' Ga2G1Jc7rJX 249CIJSflLG o 9LITWG1Jç
coucowjçi.rç jjjusaeç bL7cG 6XCGLG2 fiG bLop7Gur pA ToM6I7ufiGq€pç
pG coo' Uq 20 qwuq ILOL jjdnjqçeq 22Gç2 M77J pGJOMGL JJJG
TaGXbGL7G1JC7IJ JJLq 7 72 jpcsjA fiG oçps 1jLw2 711 7Llqfl2çLX
fiGTJflL3JbnLcpaGLe 9LG 0JJGL jLU12713 fJG ewa7uqn2çL)v nc110136 ULW
J67L Lf1WGUf 72 JJS MJJ6U JLW 71.1 uguc7J qTacLG22 77dn7qçaa 9226ç2'
C0IJIJGCç2 117 fiG b9bGL p1 2PTGTGL i.iq M2IJUA(IaaS)ou qpç cbcjCX
fiG ,66qpCJC PGMG6U p0LL0117U8 17W72 uq cpa bL7cG 0. ga2Gça
woqG] cuuoçcbCnL6cpa 7wboLçuç qwswc wnJcJbJ7aL bLocGea
PG11GGU POLLOMJU8 rjwca uq bL7cG 0 C0JJ9GL] HO1IGAGL' ItO—bGL7Og
woqGj fiG6SflL6 6LG 72boeJç7AG GGqPCJC Tu po 7L6CCJ0U2
fiG LGAGL2G pojqa wnçça wrTçuqe jpja czlo—bGL7oq woqaj 2LG2 M7 0(11.
juq 71.1 bGL7oq 5' i.rg 20 LJO1J97JG2 fiG obç7W72W ponç fiG uq bLJcG! uq
j'M7CJJpooaçaSLG89G bLo7ç' qTATqGUqa uq pGIJcG COU2flWGL. qwuq IOL
obç7w7ew spoaç cpa bGL7oq79uq bijc WGSU2 WOLG7JLW2 POLLOM 71.1 bsLJog
cr11.13 IIGCçGq pA cpa jLW2, bLor;pJJ7çX wnIçJbJG Gda7J7pL7 cu Gxeç:
pA cpa JGAGJ oi couanulbç7ou qawuq pA cpa 7jLW2, apgLGpoJqGLa' Mp7CJJ72 711
bLoAjqGaJGIJqGL2 M7flJ2GCnL7cAfiG bL7CGo juq 711 batoq 5 726fGLWTUG
TUtOLW9TOUporr jLW2, bLoabscç2 bLGAGuça jL2ç—pG24 7T1J9UC71J'iiqjuq
0AGLIJaq pA cpa A9Jr1G 0I C0JJ9GL9J —-]9uq——713bGL7oq5 V2XIJIWGçL7C
6dflJJ7pLJrflU W0GJ111 ?t7CP cpa 2C9J6 o g1.aggaTUAG2WGL171.1 bijoq 7 72
K9apA9b'2Cp914acGTIJsuqj%G7J (Iaao) bLGeaIJç g61361.91
wnJc7bJ7aL bLocGea' 9L6 cpa JCGX 7UU0A970IJ2711 0(11.
bffbaL8
jp7e boeç, iGaqpgCjc 9aeaçbLJCG2' 9uq fiG 9220CJ&G JIJç6LcGWbOL9J8
p1pJ1pçGq wboLçucG o cLsqç COU2L9TIJ2 Ju 6xb]9J1flu jncçriçoue
LGSJ 62ç9;G bLTCG2 yç flJ69LG8çGJGAGJ'UITWpGL OI 2t1G2 p9
T2 qA6L2SJ1 IGCçGq COJJSGL9J C0LJ2L9IJ2 9L6 pA qGbLGae6q
OIl WOLG2 guq 2OI42 JJOIt'OJJOMTU8gJ]JIJJUGLG2LCG2' LG1U9UCTU
JuAGaçwGuf' cpG2çnqXpA bju' LGGWU uq jL9cX ()joojcab9uGJ qç
uaan! HflPPBL uq K92p1t9b (j)!siiq $JJçGq (1885YCOUCGLIJ1LJpOtT2113
HOTc-E9pc7u' OnJJSV uq HO2GU (18a)! HO2PT' 2pX9b uq 2CP9LlacGlu
ESLT HflPP9L IJq bGGL2OU (1888)! CGLcIGL uq erJcvrac(j)!
(188S)!cjC'qGGS uq -GtLGAa (1885)!EA9U2 911 1OAIJOAC (1888)!
AJflG oi 22Gç2 2GG' tol. sxwbG' B1CJCuq q }'1G
pnçL6 J2O 9GCG pA IJ TUAG2TU ULLUb29JL7CG apGGçboarclouuq JJ6
GC20U29LG IJOç2OJGJAGGLWIJGpAJJGuGçbLG2Guç A9Jfl6 oi UG1t bLo1Gcc
JJJGLGJ2 2OWGGwbJLTc1 GA6UCG anbboLç ATGM JL7AG2W6IJ
aaç bLJcG
JGAGLGboaTcToI --MJJICPWJCG pja UGç I.%OLçp AGLA M1J1JGLPJG C1JIJG27L1
1TWTc U9!GIJç UGG2JJG922G4U OLqGL bLoqncs' 6 pojqa
bLoAqG2 2GCnLJcA OL polLozqu8! 20 bLIcs0ieaçtGC2 POLLOMTLJ
WGU2O 2A1IJ8pii jaO ICOL o bLoqrIcçouLTILPGL'22G
110JGAGL6 GIGCf2 BAcOUçLs2ç'JUOIIL wOq6J 22G 12 uo oLJ]A g
bLGcnçJouffLAiju8' uq oujA uç bo2IcToua oi 6U2wççGL:JJ6L6 LG
cou2nwbclou ooq I4OflCGccJIJ flJ72wOqGJflJG922G12W69U2 O
rwbLoqncçAG GLJ2PGCOWGWOLG LGJflCLIo2GJ]fiG aaGç
oMOLJC bLoqnc6 onçbnç sIJq GXCP9UG 4IOL 922Gç suq fiG
eMJçCp o L0J62 se bLoqncçAo s6uca pojq WOLG o fIG S22G PGCOWG
MTcPfIG 6A0JI10IJ 0 fIG 922Gqjçjpnor IPGLG92OIJ 12 bGuqJu
uq psjea epo sLe8ç onçbnç suq 922G bLlcGJnCçIIçG OAGL LUG
0LGL bSLfl9JTA2GJ-1U2flLG bLoqncçAçA 2JJOCJC.BCPGTIJJCW9U
uq 26JJ cPTa 922Gç' 9qfT2çIJI9POLJJ01TL2bonçbaçcouemubclou uq 29AJu 711
cpG IJOII(flL9pJGcoUanlUbçioUooq! 1100LL0M71J72 jjozq I1C7AJCI19J2PtIA
GLG72 oujA oua W9LJCG 111 WTCP 9 qrn.spJG' uoubLoqcTcGq 922G 72 L96 0L
7U2flLG fIG LI21C2092 2W00 collenwbc7ou suq 9LG9çG onçbnç cowbJGçGJA'
2OCP927C bLOCG22IJ2çG9qozcowb7GçG IU9LJCGf 2LflCflLG MJJTCP ionjq
C7WG P6MGGLI MO 29G2 bLOqfTCçJAG 9uq nubLoqncç7AG' OJJOItTLY911 6XOGUO(I2
Gdn777pL7nwIJOGJ JLI MJJ7CJJ AbG2 o Ju7uJ4GJA—JJAGq 9GU2 2M7CJJ OAGL
L1u9T1A 2CPGIIJJCW9U uq I.t6122 (Ja8) COU2LITC 9 qAIJ9WICGIJGL9Ja
GXSWbJGC9IJq1JSA7'2OfTGLU EIJJuq'GM JGX92' 9uq C9JItOLUT9
tOLtflJG2 O p GUGL9T GCOLIOUOt9AGjao LGCGUçJA PGGU GxbsLTGucsq TL OL
2M1Og2 TU flJGA91fl6O LG9J G2ç94G 9CCOWb9Lø'7IJ
uq c9bTIsJJ02262LOW raao o uunsj
jo 8ThG 20W6 jq69OIS L6C6U 6baoq6: csbjçsjgS1UaLLOW
Pfl2TUG22UAG2WGU 12 U9UCG pit pSIJJC J09112 aGCnLGq sguaçLGSJGaçSçG
suqASJflG29AG GxbGL6UcGq flG JflCfl9flOIJ2 TIJ sbsiiIiGLG sJ9L6 bsLç
TUcGLGB;VT.lsitaGdnSJa flJGL96o bLGGLsucG' JG
;+rw. y7u.LçAo bLGGLGUCG2 711 (7)7Wb77G2JS LGSJL9G O
IUJJ4OLfl7 S4qsç4 726XC9L1G OL S CJS7W rTIJJç2OILf17 scqsç
Ufl6L97L6)BIG OUjit 0GL W9LlcGc a ouG-bGLJoq csqç WSLJCGIII ItJJ7CJJOIlS
sxcpsisq OL Lfl7 sç gbL7csot d(flJLoflpOfTc' 1Lfl772 92JG
yçSSCP qSçG GLG 72 9 cowb6q4qAG 2bOc WSLICG; 711 M7C jsiq ja
L96o flWG bLG6LGUCG IJq EqGIJOG2GXbGcçsc7oU2 OLW6 sç qsçs r




9JJGLGL2 bLoqncs suq GSç Ln7ç EAGLitOUG T1A62 0LGAGL suq P92 2SWG L727C
9pGLGL3' qçp bobnjsçou 27G2 j9LTw LG2bGCç7AG7X ocp 1SLWSL2 suq
2çoLGg JJJGLG72S COUfJU(IITWO96IJç2 OWG 9L6 TSLWGL2' 20W6 SLG
cowwoqçA wsit ps ox 92 Lfl7 MP7CP LO2 OIlJSIJpt'iç CSUUOçpG
MPICPqOG2uO qGbLGCJSçG suq S2 S jX6 2fTbbJXoi jps UOIJqI1LSPJG
uouqnLgpTGcowwoq7çit ic72 psjbaj oi qnspjs 922G 92 jsuq
COU27GL 9 q72CLGG GCOUOWIi M7JJ ooqa' 9 ITL9PJG sa2Gç suq 9
5jJJG B921CoqGJ: ywbJj7cSçjouqBGL2T2GUCG
SIJqLLJGqWSU(7a8y10
7L7sCç7A7çX! 255 711 bSLç7CIIJSL B6LUSUJCG (1a83)!ECJC2GTU suq211191(Ja8Q)10
J9POL suq Lebnq9çJIJ8 P12 qGpc COIJçL9CccLGq1co bi.oçcç 6DJ2GJAG2LOW
qpçG wX juq icqiiJçon2 LG9GU p2 CLGqflOL2 pX I4;JJqL9MIJp1a
IPnbepoçoi JJ626 senwbc1ou2 nc i. 9 9LW6L ioc o
pnuc9b7çsJIa 1U911G119P16
bLGcowwç M0LJCID jSiJns6OIHL 9IJ3400L6(cfl 9LW6L,2
9 ISLRL SJMSX2 p92 4JJGLGGOW4O ML9M p12JSPOLG C9LJIJO
ILnTCOtibtS qsç GLG onq OUJA p fIGJIJq GCOUqbMG 922flWG
9LWGL MGL o içpgLP72 J9poz.PGMGGU q9G2 c 9IJ cJJGLGiton]qps Do
fIG ajqjj UGCG22SLA OL fIG J9LIq PG9L tLIlTc94qsç JJJ9ç 727 fIG
oucs pa bLoqncçjou pse 29LfG qsç iqçp jLiq 29X ouj? G p92
}JL2c MG 922tTWG G9C 49LNGL12 72 qO2AL1CL97C' ii 2GU2G
JJJGLG 9L6 flLP6Lcxjçcj aenwbcIoua MG W9JCGponç.9Lw7u
1P12TuGdil9rTcA12 9 MG9JC gaanwbcrOu 27IJCG } 72 CJO2G j
(vi) C> (—J)9
J682 cP9U J\JW9 72MG 92811W6
Ot 92 9 GCpiJOTOC9J flbbGL ponuqoupa 29AIU2 L96 MPTCP MG 9JCG0p6
9LWGL CoUcTUu19TJ2 boaçbou6a couanwbçjoi.rIJJGL97O 9\(9+C) wg2 G
MG7ULOflCG UOULSG9PJG onçbtiç 711 OL(GL9AO 2fT97OUMGLGJJG
CJC4J2pLfl26q91J CS1JIJO6 piiç C911 GCOL12flW6 pX 9LWGL
OLJA ,C OI fl172 oflblT12 L9G9JG711 fIG W9LJCG pOMGAGL JJJGLG2c'
MGLG 2 fIG J9U naGqq;G uq 72 onçbnç oi Lfl7qçe
CS) =L(1C) (S +
bLoqncçjou IjluccTou:
O1I2J6L91J1 bSLçJCnJSLtSLWGLHG OL 2JJ6S2 S cOuaçsuj LGfILOB 2C9J6
MG GJU M7çP fIG I,SLW6L2b 2JIJCG bjs1 JS C61JL9J LOJG U fIG woqej
pn fIG 19LW6L2 1GL LOW fIG SGLGL2 711 flJG7LbLoqncç7ou
BOWISLWGL2 SU 9JJ6LGL2 9CG 0116 bsLoq bLoqnc6 Lfl7ç LOW JSUqU
aGCnLrcui
922G (çLGG2y 20 MG M9U I9LWGL Ouj? G 9jGbnç nb pa uq
pGpUq)MG 9LG JUfGLG2G TLY JUAG2ç9çu LOJG0I,917 ITIJCOJJ9fGL9JSGq
MGJT9 pa jsuq (arucG pG p2couqq p i.onjq 9AG IG9AG cpG fLG62
WOL9J 9S9L bLOpJGW J7619LW6Lionjq G pjG o COTJ9CGL9TTSG pa LGG2 92
A9Jfl9PJG 9LWGL pnç uo; Onç2qGL2 MGLG 2CG9JTU .LnJç OUJA
2GCCTOU2 3 9Uq ¶7 P6LG 9LG 2bGCJtTC L6G2 LOMU 017 jsuq' 1SJJ]Cp 9LG
CPO2GU uoc O CGTJ flJG2OL1CJJ2 M91 PGC9fl2G JIJ 0IILIJIJJ W0GJg7AGII117
pacouq'JG9AJU ]917qpGpuqpnc cicwrJ fJJGLfl7f MflJJ pw MG p9ItG
op]7gçJouafOLJ26 9OAG ASJflG O p2 J9IJOPGLMJ2GG MITT 2TWbJ?
29WG POLLOII7IJCOIJacL9Tuc: CLGqflOL2WIT2çUGAGL 9JJ0Ms t9LWGL)2 qGpC
(IaBayv I' 0171. p927C woqG] 2Jwb7GAGL20U sa2nwbCTouJ69q2Co PG
JJ6 LL2 C9V 24GSJ JJG tLflIC CLOb g;q9;G +7(2GG H9LC 91JqHOOLG
9ICGLIJVCTAG' 20WGMJJ929LJCGL70LW OXWOL9JPSS9Lq tonjq JG 0 922(TWG
,,bGLJoqa,,9LG 6GC7AGJX PLO!CGIJ U4O CMO PT1 boLJoqa)
72 p9LA6246q q9CG C+F Ucouçxç0I, H9L;—WOOLG 91J9JX272OfiL
JWG 9 M7C JJG 70917129JCGU 0tT'q;G 91Jq flWG9 MPJC fG IL17J
LGUG0ç79ç]01J g9UJG(I.j0cTC6flJS4MG9JJOM 1,9LWGL CO LGbnqJ9ç6 6MGG1JJJG
ybbGuqjx H9LC 9uq J400L6 (J'j)I0L2bGC7L7C G97J2 o CPG qpç
bLTUCTbTG' 2GG 2GCflOIJ 3•J5 0I O2POLUG sug BIIPILJ2CGTU(IaO)2GG
qjecn2eo1 ot 4G ljoucoobGL.9çJAG onuqgnou2 07 flJG ao—c97]Gq onçaq ObCl017
bua qoi.w qeou ot anLbjna pi LGuGOfl'9ç7ou bLocG2aLOL
JJGCLGqT0L2,1Oflç27qGobçiou,(CPa_ob;ou Jdn7q9çG) Ja p7uqJuVItPlcp
dnq9ç7ou A9JflG 72 JG22 cpu flJGO9JC01JJUfl970U A9J17G 4JJ72 C92G'
Jdn7qsçou obClo17 MGL6 uoç 9A9779P7G 40 JJGW --9IPGTCCP9CCPG
CP9'J JJG 2JJ9L6 0 G COUCTIJI19CTOU(TU2TqG)A9Jfl9 flJ9CCLG7C0L2M0tTJ LI
C92G MG 9AG 717 UJJL1 72 MGLG JJG J7dn7q9çjou (onçejqG) A9JflG 72 LG9CGL
(3)
L6b92uu6uçqoGe uoç 6XCGG W9LJCG A9JflG oi pja uq9ç q9çc
19LW6L 92 J9uq GU G C917POLLOM ju T0U 92
TUCGLG2) ;o GXCGG JJGA9JIIG 0IflJG COJJ9C6L9J15 2bGc7Jc9JTA fl 9ç q9çG c
9qA9UCS'Uq 20 9JCG C9LG IJGAGL409J70M CJJG 27G O flJG qspç (LO22 0
JJdn7qgc7ou A9JfIG 07 isuq CLG7OL2 C1J0M07J772 b022JPTTICX 71J
2flG2 JJG9LWGLW9X G 9JG O UGgoç79çG qspç qoMIJ
Iu W12 LGU60T9J0U bLocGaa 72 WOOCb PfIC HlC uq HOOLS 7AG WU 9L11U6U
uq lu GGCC' JiG C917L6UG079G9 2W9JJ6L 70917jJiGJA72T0U 07 aflLbJfl2
G7,7JC76IJç70L fiG 79LWGL PLTPGJi72 CLGJ0L2 TUCO JGCcTIJJi7WJCGGb fiG
JIUqGL P12 COULOj (fiG 7U27G ASJflG) JJJ112'7.OJJOM1IJg S L6b(Tq79C701J IC12
ASJflG (fIG Ofl27G ASJflG) 07 CPG jsuq 72 1622 CJiSUMPSCfiG J9LJM0flJ691.17
PGC9fl2G fiG TJq?qGjqa130ILfl7 M7flJ0fl fiG79LWGL12 ISpOL' fiG jdtiqsçoii
fiGJiLG9 o Lsbnq79cou pX C0JJsçGL9J27U fiG 79LWGL12 jsuqHOMGAGLIs
r9uqoLqa
PGGL oi bnLCp92JIJ;JJS juq OncLr8Pc'20 92 pSU JJGJnb
GdflTJTpLTflW bsj ISLW6L C9LT pIIA1n292 WflCJJjsuq92 6 C9LI LGU' G 12
ottu juq ou pjcp pe 2bGcJjc LGG2 9LG LOMU CIAGU 9JOIJ)JG
bGLJoq—p?-bGLJoq' I9LWGL ?tonjq G 9ç WGLCX o juqjoi.q ,tpo
9IJG9C9LWGL12 LGG2 9L6 2bGCTIJC o 7LUI. J9IJMGLGLGL7G
10L j91JGC9fl2G111 OuTL Ij1JJ WOqGJ L7 2GCflOU 3 9LWGL2 bjuç LGG2 ou Jguqb
o LITJGon; 9 LGU97W9LCG
sdnJJ7pL7n bvçp o ;JJG GcouowX (9JçpotTp ;pG Gcouow) onjq LG9C qGLGuçJX
onjq uo; CUG btoqncç-ou OL jjocçjou jou ;p bGqGc; 0L62
ic12 ?%OLflJ LQU9LJCTIJ flJ9 jiiqGLGLGUç6q L9JJ6L 3J91JbnLcp9aGq
20L fGLR qpç cou;Lgcc
gu1CL.PG Tou—cGLwqpçCoUçL9cç C9U ps wjwcJcGq pA s eGdnGucc o
Jdnq9çou A9Jfl6 0I4JJG juq16 (3) JJOJq2 sç 9J] cTWG2 JJJ72W691J2
GU2I'ILG ;p; ;pG A9Jfl6 ot JJG7Lonçe;uquJ09u UGAGL GXCGG2 ;J.JG CflLLGU
J1IG0I9 COIJL9CCJO 9A0q LGbflq9floLT 9LT LGIJG0T9T0U CLGJOL2 JJ9AG
1L720t9L92 flJG t9LWGLC9IJ LGbnqJ9çG 9uq LGUG0T96 9UA flWGqnL17 flJG
oIJLGL qpç couçcça 9]20 OGL iio9qq7floIJ9J 2OITLCG0 C9bTc9J
PGMGGIJ 9LWGL2'OL J9LGL 9LWTIJCOObGL9cIAG2
?PTCP IJAG2;0L2 C917LGJA0U JJJG29W6C0IJ2JGL90U2 LIIJG on; b9LçusL?pJbe
COUçL9C;2 2GCITLGc OLI I.9LWGL)2 jsug 9L6JJGOUJAJIJ9UCJ9J
pojqsa corijq uo; pG 922flLG ;JJGA onjq LGCGJAG 9 qJIqqGuqDGP
9L1UGL12;ecpuojoV uq ;p cç G CSU MJL9M Pie TP0L' GdcTJçX GpA J22fTJIJGdTIcAflIJtOLcfflJ9cGJA1 TAGU cpGebGcJjcu9çnLG OL
GS6L2 visA I.tOUqGL b%pA I9LWGLC CSIJUOIJq COWGoçpGL.MSA ;oLSJCG csbJcsJb
()
—JCT)+ + — = 9IC+
C01J2L911Jje
colJanwbflou oiUOLJL9G9PJ6on;bnç CIC')JJJG tSLWGL1C ijott o nuqe
W6G siA sqqçousj couanuibçou —cJc(OAGL siiq SPOAG fIG 9fl40W97C
UGIt Jsuq' LGbSA gccniurrjs;qqpçIfP'(Mpicpjucjnqe IUCGLGCCY suq
MJflCp' OGGL 111CP9 11GM10911P12 9A9JJ9pJG o pnAps
7IJCflLLG s o p4 vcqsç4 JIGJI9LA622 L9G9JG ILITJ4
OU2GL9 9LWGL MJJO s; fIG GU OI qs;s c-ipojqecijsuq'suq 92
BIG 9LWGL CSU GXb9Uq PI2CSJGO. bLoqrrcçJou pAJ1JAG2JIJ JUWOLG jsuq
JISAG bGLtGC; 0L627JJ OIIj14fTL6jsug
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MOLPcqsçsc JUOfMO cowbousuça: cw7LGCsscç oz cvbLoqncç7A7çX55
J9L6: WnJcTbJTGLr' (55) GXC662 nujçX uq cu qo ao p)
9 LG2flJ cpG 6II6C4 OI J6 2JJOCJC013flJG9LW6L2,juq pojqu qç cr
J2 O JJ6291116 0LGL0t W9UJflG 92 JJG bLoqncçAJç1t apoc7c 2
(51) 6fl2 fla u b6LcGuç96 cGLW2 GIt6C ou uq bL7cG c qc
(55) = + Lflv
C () d=
(5):
jo uq d IJqU6LW2 0 ajsG 0t 2)JOCJCV'20JA6 (J9) 913q
G 2W911) p92 9 L9W9C 6IGC 011 2T62 oi. 9Llq 92 ItG UOM 26G
pTa;oLi% uq IflçflLG jçponp wnJCTbJTGL wX uoç JooJc J9L6 (Gg
(ii+)
BIG wIlJçjbflGL -— T(50) L6TGCC2 CPT2 T17;GL9CflOIJ6M6GJJ
c+2 C porque g ztonjq uoç pG bLjcGq (A79 1126L C022 ti )juçod
UOC oLM9Lq-JooJcu bGLeJ2çGuç TIJCLGV2G2 IIIJJ69LWGL21flt1LG j1iq
CouçGwbOLSruGOnaGIGC 0I_ OIl ]SrIJqbLTCGEdfl9TT JIflJG GdflTJTpLTflWt'tGLG
JJGJUGLG2L96 I.9CçoL (B—1)\BCP9CT2 PGLG onq ouj? 6 9 2W9JJ
pjjb I" fl2GL C02 Srç qSrçG jG TubSrcC ou onjq G 2C9JG qol'w p)
JJfl2 JUCLG92G qjq uoç bGLaJ2ç pG?ouq I( flJGLG MO(TJqouAPG S' 211g16
IwboLcSrur j 4JJG t9LWGL2juqpo1qu2 MGLG Uoç JJ2çoLA—qGbsuqGuç' iq
PGP9ATOL 0 t9LWGL2 Sruq flJG oLMsLq-JooJcJu 1J9I1LG0C136GdIIITTPLTITW 9LG






9L0flU JJG aç6q) 29G' uq CPGU 2flP2CICITCG LoW (18):
9U fljPG2G GxbGCCSrClOIJ2 9LG bLJceq TUCO jO 266 poM' TIUG9L16 (Ia)
L9CTOU9TTX GXbGCç cpc W9LJC6ç-CJG9LJLJE (126L C022 (K'2) MITT PG P18P6L53
GXbGCçaç70u PGTL IjTflL6jauqpojqua MITT 6
MITT PG flhiSPTG pOLI0MWI'TCJJ pciA--?JTCWL7 1(l24TtTG2cJJG
p 9LW6L2 MflJ JJ9AGJ7JG uGç M0LJJ 91Jcpoll
9LWGL2t1717L6jauqpoqua 9L6 GxbGcçGq p awajj cflLLGIJCJA
72 vuOçpGL 20]r1ç70U MJJ7C)J Iacoue7q6L9pJ1 1622 ic.IUflUTAGI .
GA6UMJJ6IJ JJ6L6 2JJOCfC (V =o)ju baLcrcnrsL fl jfl(Q) < 9' JJGUJJGLG
(44)C9IJJJ9AG S20]fl70U onçajq S UGTJJpOnLJJOOq0I (LP1C91JG
2=0




ICe2crMG 6917 COWPJL76 JJG GdnTTTpL.TITw couqçoua (IQS"Ta)
a12cGw(L.'5o)P92nuldnG GdnITTPLIfTUI20IAIIJ (7Qp)92 l+2=
(jQ'7)CSIJJJSAG wnJç7bJGq?1J9W7C GdflJJIpLTS' GAGIJ4JJ0flJ J1UG9L7SG
55B6CSfl26 0I4JG J9L6WrIJç7bJ7GL GGCç2' UOIJJ7LJGSL GdflI]TPLIflW 2A2çGW
bGL272çGUCG
TI1qpoTqu'aug GLG T IJOCJJSUgG TLrs'ugbLTCG P(WGLG T2 cowb]GçG
0116 bGLCGIJç bLogncçjAjçX apocic jaqa a ous bsLcsuç C9IJG717 tSLWSL2,
bGLa7a;GIJC6Ill W6 ITwu' 92SbbLoScJJGa & flJGLG 72 17071Jq7LGC 6IGcç:9
bscç017jvuq bLJcG 12 1622 bLoboLcIou9T JJOIIGA6L' JJGLG 72 WOLG
C0UA6LaGTX 0L G]saç7c anbbj1 711qJLGCç sGcc Ta J622 IusLjcGq'suq
apoLçGL—7AGq: L0W (J.,p) MG 266 JGqGC9XI9Cc0L 72 ii\(J+ii) < 7\5
WOLG W911 0176 bGLcsuç TLJCLGS2GTUjvuq bLJCG H0MGAGL GtGCca51.6
WSLJCGq MGJCIJOMLow() a oiis bGLcGuç bLogncç7A7çA epocjc jsaqe s
LOt T1J.TS2cIC2nbbTX(.)J622 fl' TUqTLGCçGIIGC; 72 bSLcTC17TSLTX
MG 2OTAG iot d siJq
,'ton]qqaabbai. C0WPTUTLI woqq sdrraçou' d = —k--icM7JJ(fla)'
.-71.(
C9UG 7L117261.coeç 94qsç ——20psç JGWITTTbTIGL
—
i_I
(SO) oflJq oi1j2CoiJçsju 7Laç CGLWo1 enwwsçjou —— CGLIULGJ9ç71J
JGAGJd (79) Mofl]q LGW9IU (7Ucp91JGq}J01tGAGL;J6L78JJç psiiq27q6 0
wnjbjj€Ljpaç 78'anbboa6 d' MGLG SLcfl.TCTSJTX bG8Gq sç açsaq?i
aug q?ws7c WITT;TbTTGL2Iw9IuG' p?bocpGcIC9JT1' JJ6LGMGLG 110 qMJSW7C
J(GCSJJfiGq72;7IJC70U MG CJLGM 717 flJG juçtoqncçou 6MG6U eçSçTC
011 PGCS172G9 1.726 711fl26Lcoeç r1C0JCG2Ic
7LGC GUGC oi bLoqncç7A7ç?t 2OCJC S2 91622 OU6—IOL—OU6 GUGC
s; ;pG OAGL9TT 6UGC 017 72WOL6 flJ9IJ0L1G-0L-0U6(QU 72 ot'w'
ot d acv]qrib p1fiG JGAGLS6 9C0L \(f5-fl' 72 G98flA 61ioiigji 602171.6
wstRij' 9iJiC2 fiG I9Cç0L JfW—J) UGLW20I(J9)' JIJq7LGCç6I6Cçpjççx GCOUOWIt JU 2flCCG2TOL1
flJ açifçJC WfTJJbJGL pa 2ifWG GUGC a Gdnifj psi; obboT;G 2OCJC2
bLoqnc;Aç? epocjc' -sçqçe (9U;TcTbifç6q gç qç jjJ9T2
;og6ç d1=dttonjqG JJ9AGif 2GCOUq1JG9cTAG
bLoqncçAjçA atGLG wantq pA .tonjq G bGL2T2;GIJcJX ifPOAG rc
a;ifçe)jpG LflO A.j 2ifL6 O J3G 9LWGL2, otTcbtlr.9L6if6
(if+C)K.
(adnifj+c) uq 9çpGLGLa1 bLoqacçA'çA (Gdnifj USSLflJG2;sifqA
JJG 6LW L6IJGCça JJGTGLGUCG p641466V cpaifLWGL2) bLoqncf7içA
______A. (53) K IOL2
if+c—j(if+cflC.
ifLGSGonçbnç A2'japsu pA
po agcp qça cpa bLoboLçJouifJCifUG w
pojqu)apJca WifLTUif IbLoqncçi pTp6L ;pa sçp6LGLa1ic i
OI flJGI,ifLWGL2ifuq ifGL6L2 --WOAG2 iqçp flJG SLWGL2) juq
a nLG )ifLaifçatLflT onçbnç --;pacowp-iJaq pgLAaac
2TWTIifLJA JifLg6 bLoboLflol.lifJ GItGCc OIJcpa9LU1GL2) juq po1qp.i53
cowbsLIeou 01(55)MflP(55,) 2JJ0M2 Wcpa qAiJwcWnI;TbJTGLpa
wnJcTbrTGL 12 711562fIG WOAGWGIJfqflG cpa aççjc wnj;JbJTGLyiq
juqcpç fIG qqjçou woiawauç jzi juq bLica cpa qAuac
CU pa cpa wncTbTTGL ifJOLJG2flPL9CTU (5J,)LOW (Sn'?G
flJG8GSLGcpaCJJUGa U fIGjuq bLTCG &uq G ifLWGL2, jsuq pojqa IIJCP
dT=d
(55.) K = V.
d
c () d =52
qGpç
uowlu91bLIce JGA6J If ,totljq LG(TCG L69] 1TLGUooaf2f9uqu
UowTIJgjbuq BU nu6xbecfeq IIJCL6S2G JU fpG WOIJGX anbbjXIJCLG92GJJG
L]2P6L(J3) suq IOPTIJ (IàSO)ji qspç COIJfL9C2 ItGLG flUCOIJfJGUf ijq
O MG9JfJJ PGfMGGUGPfOL2 iiqCL6qfOL2 92Gwbp92GqpX
OIJG b0227pJG W0UGf9L) fL9IJ2WT22TOU WGCJJ9IJ72W orijq GfJJLOnpfJJG
vrcponpOflLIIOqGJ OG2IJOf9AGwouG7 20 MG C9L8JOf9U9J)2GWOIJGf9L boJTcX
IIJCLG92G2bGL2J2f pJfO fG IjTfnLG
acouowA'MJJGLGiiq (9Lrq GUCG IIJCLG92G 9Uq fG2G
W9LJCGCOUfL92f4O Mfff MG 9AG 26611 p9bbGu2 111 fG cL6qf-couefL9pJGq
bLTcG2 suq bLoqncçjou 9L6 nuguGccsqpX C9IJ62 IJGf MOLfp 11J1212JU
fp6L2f-pG2fGCOUOW?t 9JJ 9GUf 2 9LG fIIJC0IJ2fL9UG JU fpG CLGf W9LJCGf uq
fJJGLG691J1CJJ9IJGcoIflfflLG bLJcGa suq bLoqncfoI.r jp6 bojuç jafPfT'J
jiq bLIcs d OL CG J911q fl296 K! onjq 2f9X sç d uq 0L z'tonjq
onçbnç A ocijq L126 pX fJJG I9Cf0L V B"f WGLG MOITrqpe 110 GUGCf 011fJJG
291136nu9ufcb9f6q fGwboLsL1 bLoqncfJAft epocjc vvç9f 6 f yL69fG
6C0U0WA MJJGL6 JJGLG 9L6 110CLGCOJJ2;L9113;2COIJ2L fJJG 6GCf0 fJJG
jO CJO2G fPI2 2GCfIOU' JGf fl2 92JCM9f oajqpbbou JU fpG UL2;—P62f
fGWb0L9LXbLoqncfAJf1t 2pocJc
fPGTLqpç opJrs;1oLJ22 GUOf1 GUGL9fG cP291136 GI6Cf 2 92 ix
(111fJJG2f69q2ac9cs = SLGqfTcfJ'oU 0I0UJ?——1LflJG AffJflG o
15 15-1
Oflf2f9UU qpç oi', flJG19Lw6L2 f1' fJJGJLonçbnç 0I fL9G9JG tLnTf
JUCL6926111 onçbnç 9i W6 TUTfT9qSfG)(ynguffgfGJbJJOMGAGL'2711C6 fJJG
GIGCC92 fJJGfGWbOLSLXbLoqncfJAfX IUCLGS2G (GXCGbf fPSf fJJGLG 12 110
f3JGASJflG o qpç opjjsçoua jj1J2qGpf LsqflC4qoU psa fG291316 dnSJTfSflAG
Sf 6 fG GC0U0W GXbGLJGUCG2 911 nU9UfCb9fGq' OUG—fJWG LGflCf701J 111
Ot 2JJ0C7C 111b9LfTCflTSLb 2nbbo2G 1U2;GSq Oi. s fGwboLSLX bLoqncfAf?i 2jJOCJC
0119JUf6LG2f1U I22flG 12 0M fJJGGCOUOWXMoclJq LG2bouq fO OJJGL jcuqa
LGJGCfG Ju 'UCL692Gq SL6Sf 6 onçbnç
baLeJefGuf CPSIJRSJUJUq fl296 PGfMGGU SLWGL2 siq9fpGL6L2MJJJCJJ12
Stf6L qSçG f JJJG exbjwusçou 1162 111 s cowboajflou 6Gcf: f6LG 12 9
2;GSqA 2f96 JGAGJ' GA6IJfJJ0flJJfJJGLGSLG 110boajfJAs bLoqncfAj'f1 2JJOCJC2OITL VLSG woqej 27WbJG i%G LGJX ou cpa Vaenuibf7ouo g bLopsp772çjc
M7CJJ C7GVL7iIVLLVU2 SIJITI JAT2 HOMGAGL'7UJG 7U46LG24S01, JC66b7L1
iuaacii.uc p? 7U7A7flS7 ULW2wsX pa jnwbXGCVfT26o xsq coeça --sujqss
5LOL G2b7L7c57 GA7qGUCG oU aaa OL Gx9rwbJa'DOW2 suqDninJG(Iaa3r
saaaçaa occsaousjsuq jnwb522TUCa7;721.10JOUgGLcpa C526
qas;i'c'a;a JGAGT OL ;pa U7A7flSJ au;aLbL7aa uaa;wau; 7U xaq
pa;GL0GUa0flajpa bLopap7JJa;jc 7UA62fW6Uf aaanwbflou27WbJX cVbçnLGa f pa
LGAGIJflG2bal.cTaJjX;obs2oj G7Lqap;2EX boaç ;pau' 9LWGL2 VLG
obboL;nu7;AJJJG o;paz.aLwGLa aa nuspja;o7LJAG2ç' auguaçaaq riaa
S22flWGflJ971! aacp baL7oq oujX a LVCfl01J 0cpa tSLWGL2 VAG VU711AG2WGU aaacoug anpa;9uflAG cpvu.cpa woqaj o. acflou a ;pa; MG
pti jvaca7oiJGL
cpawbnjaa LGaboIiaaocpa acouoiA a apocc 72 yaaa qLsac7c
bLjcajGM77751202pOM ;ps pGcan2a0*fIG aacouq ubnçjucpa 9LW7U
aa1ttaXa b027;7AG' auq jnc;naçaa -q;p aLaa;a onçbn; aug jaug
L!T7 CVI!pa 052 71JAG2WGUj.GITJT2GG;paçaLa8a;a 7UAGaCWGU4
9L2GLna;LabJau7appja acocjc o ;LaaapA bau;u 0LG Ln7ç'Gbjau;aq
anpaadnau;bGL7oqe'augqoasuoç qabLac7aCa psi; cpa ;taae qo ya JG
bvu;a I,Lfl74 71! 72 uq ;o 8L0M LGGI' ?flJ7C 71! 4flL1J1t7aqLLfl7I
LabLOqnC7pJacab;aj' ;LGaa' 7uç0 fIG aLwaLa1 bLoqnc;7ou mic;oiryVLRGL
ap0LcCow7ua JJJGLGVLG4M0aSlPaVUTAO CJJVUG2• LiLac'MG ii;oqnca
113 CPTa EGC7OUr GXlG1q cPaPS2TC soqa] ;oOAGLCOWG pae
qAIJSW7CB
C7OBGCo7)k.TUVTJA' cpa aabjc7çA 0fIG aoqa] pqsa CGL;97U JwbOL;5Uç
M7C 72 flIJLGS20UVPTA P7P T.CPG JGUt0 fIGbaL7oq72uo; 7OU (7G 72
GIGC 7a ao aLoU 7U açaaqA a;a;a ;pa tSLGLa,qap;—aaaGç LSJ072 7\'
anbbX oi,]suq0fIG1VLWGL272 7U67927C)jJ172 72 GCVfl2G CPGJGAGL9G
2POCJC72SLflVP7A;ooL9S47C aug 20L 77AGq (a2b6C7W77A MJJGU fIG LG27flSJ
jauqenbblAja xGq yjao' cpa Jwbn7ea taabouaa o. cpa acouowX ;o a
9LWGL2 aug9;paLaLa'581LG85;6 7UAG25G1J72ançowaçjcajA aLo paCaneacpa
H7uAa24WGIJN 72 71.1 jauqj2GJ! auq 57fI0fl!jaiiq CpVLI!G2 pauqa pGçMGGU
.paS27C woqaj0GCfl01I5 5IJflWpGLOtap0LC0w7u2 BIG OiJlit
3 .LP Lf'TJ oqej: jiuaaçwauCaug AcyaabLopsp777çX j—y) uq_2ITLATA62_qçp bz.opsp7CX y(EOL axwbja' cp.. vX p.
bLocaaa ja cpvc cpa 6IJ7L açocjc o L6G2 o u uqqnsj zgLwaL qaa "icy
gJ;GLIJVçTAG'b0227p]XWOLGuvçni.gj' abacjjcçou o cpa qGbLGc7ç7ou
COAGL qabLac7sç'oz.r
- 79uq flSLS'LW72 2JJ1701C711Vpacnaa juaeçaauçqoaa uoç
wsX p. jo ipjcpcascpatVLGL iqjj ecu oz
IOL RL0Iqu cL.aa: 4 Lfl7ç wsjcaj
bLoboLç700a j:y:a:cIagqçjoucpa ZSLW6L pa wit jueçwuçwuaona
oncbnca:jsuq fLwqcgp]6 tLfliC wuq UOUçLwqGwpJa T.Ln7ç' jo
gLa jubnça: juq wuq L6G2 70 j7 xaq bLoboLçjouyug
paSLGL pwa w oua-batjoqraouciat bi.oqnccounucçjoirIPGLG
iuAGacwauc obboLçnu7ç?i
gi.a8g;aflhJcGLC97uc)
wuqcpLOnP ja g couç7iJnnw0wLw.i.a' LG7200
cpa9LL1AVJot juaacaauc obboLçrwjçJ6aTauqabauqauçpoçpwcoae tvLiaLa
adn7J7pLjnw)paaajja ott CP (-y)jC1mscn7c7Awcaq jsiiqjG 22I7Q
IIU9PTGco 7UA6a 20 ci's2C9jao, pa obGL.sçouaja wçaq yJc vuq (70
LnT; oujX gLjaaa bLopwpj-77ç2 jjjçp bi.opwpjjjçA j-* ;p. ,wL.aL ja
WOL ffoicAcz.'tiawaanwa w uai'i ucaçwauçobboLçnujçXco bjsruç
pa macbjauc4(1C -yJC')t'ic'92?IGfl wa wcdiijLaJc —
zitOL.q$Lco jztci.awac 72 pojqju o cnjçj*wcaq jwugc qwça LOR
boaapjApwuoçpai.tgLwaL
csm,oç paneaq!icmsXpa naaq p? 9cpaLaLa' OL wv? pa Cnjçj'Aw;.q
bsLç ot cpa jvoq a 00 rOUL cnjçpwç.qjpa qo.auoc mawu cv.T"
sy.Lwccjou j—y ot cpa wi.c waanmcqqj. pX qs;awuq ao ;pa
nj; wuq uouçLsqawpj. Ln7c cq; c -—mac wajIl e.cciou
ioLpcaOIl1C1 niijcao, cnjj*vcaq jmuq 'c gca c—i' pa M7JJbi.oqncasJc7
,'tcasX pja jwuq jacnjcjAwçaq7papwa fLeca LoIq1J 00 7çIt I"
jonuqcLaçwuqCpa ObGCJJCao cpa moqcj' couajqai. a bai.;jcnjai. t9LmaL
L7cp q?wwmjc jucai.accroua paça'taau d K auqsuq cau jaaq co CiCJ2
t9LWGL2,VtLGE9. 0LL0MTU tL02 CpGTL.9LS9 jauq pojqjua 9JJ0a 0L
cP1LCojj.;.Ls77.q vaaa;'jvuq Mjjja.. cpa; ;pjanuconbjjutocv.
ItaJna o,;ia VLRL2,q.pç Lab9aauça ja acL;cc aajj.z. cv" c'. A97nSot
cv'c VJJtaLmaLS WLS pOLLOI't7Utnb ;o CPTL cz.aqjc jjuça' p.i .Rz..€aç. cv'58
uoueçocpvaç7cJj? Lsç. J-y u 0LqGL a7wbJ7X xboajçjou
cpa jja cpa s2anwbç7ou gLW6L21 qGbLGc7a
VTcal_USCTAG2baC77CSrOU jaqaO flJ29WGadn7J7pL7n bçpa gecpawoqaj 713
LabAwau;qoaauoç axcaaq cpa vjnaopa uq pojqu) u cpia
cLGq7çCo piç (3)72 2777 ao cpa ILWGL42 8L022 gap;
cuuo; u,aa; acila o pa auq ;o pacoa gcL.cqçoL.: itaaaa pajoit,qiX cpa
obboL;nu7;7sa(IU bL;7CflJ9L'g9LWI.?JJO TOasaPT2acocjcOZ ;L6G2
C7R$' uqVLG 2720 uqabauqau;0flJ 2LL7A97OLuaaçwau
a;oLa 01. gq7aa92a)jpaaaapocjca9LG juqabauqauç 2CL022 12LNGL2 guq
LnJç) O 8LO?t713t;LaGa'GLG 72 ataq8aGfM6GUCpa 7U276 A2Jfl fO V VLW6L
post bLnus;psu)jpjaaaua pu8 ariupc;J36 coaç(713 o,
P2cpa UCG222LtOL 0 P621. LLflT (p$ 0J3GL 9L2GL2 qo iiojW0it
eanbboea asCp2LN6L 8Lo3%a 7201W abGCfl7CLasa' gL,q ouy? pa
4?%b7C2JJ7t CJ020 0 I•
MOCTCG ()suq(y7,) 21.6 poçpzta9c sraanwbç7oua' 8JA6u
(jp.qaUOaJIJV;OLou cpa 1.7833;psuqa7geo (y7) 73boajfjAa' L0(y)




jja saaiiaa WS cpa 2LL7A27L9G 0 VU 7U/G3W6U obboLçnu7;Xauo coo
('(3) V>
;L2qsspjaon;bnç a a; 'ava; auontp coLGbJVUçcpa qabL.c7grçeq cL..a:
ewvjce;pi...aanwbçoua wponçcpa baLwaa;SL3j• .aeii CJJVC flJQJOM6L AGU flJ IJOj GAGLA 9LWGL 2 UAG2flU U GSCJI bGLOq
5ØMCG IJG guLGwgçG O WG gLwGLa1 qp; o JJG7L 22Gj2 a GAGIJ
COuaednGuCGatOL;pc q)dJS7ca 0 G VOqS)! MG boeboii. qTCn2aU cpGac
gcc' JUC7flqflJ V saa. pVB V UflWGL O OJGL jVbOLçVU
flJGaçOL? ROLG COabGj7uOVAG 4>0TAJ MG VLG gaatiwug < IL'
qebLsc7Vçut aecouq ubnç'(52),tonjqP6 jeaa ea1LvcIousjs: -ç wyca
ou qM,swjc 7wbJ7cVçJoua OI pGçGLoGuGçX: * < 1B'TC IqCPOITC LGG V2
ir OL A7CG AGL2V (* ( j4 — OYOflL WVIUOCfl2 7U flJ22 GCflO1JMITTPG
7DLOqIICGqFLGGVJIJOJJGioqj M7JJOfl 7uçLoqnc7u! GGLOaGUG7?I(4>o'
conjqpVa wvqe fG2G cpuu ouG JV 12' sa conq psa
(Ic a M0LçJJOp2GLA7ZJ;JJV'9 4)JGL7SC 01 JSpOL7LI;pG axboa7flou'
(52) ,(c
qqçouj ;GCPIJOTO&7C5J COU2çLV7Uç
GCouq' sç GVC3J qsça
bsqpbLopvpj37ç) —*'vVLWGL wsX uo,lt sca cpa
(5f) é(,C_JC) + 4(c—yJc7)+wpc_I + xc— cicc—l — gjcc—I+
jniqCOUSL.V7U(f) IJOM JUcJtTqGa cpa 7uAaaçacuç p., 4(jc— yJc):
MGVAC .vq. CMO CpVUGS o p9zCWOqeJ•uLa;' SL1GLStJOM 0,
jpa LG2 O 3JG soqaj 72 GXVCTXa asaa VS 7U 2GCCTOU 5jO2tlVnb'
CObjsu;
gapç 0VSSGS M77JPG JOMGLp9LI IL' VS 7U fIG V27C woq.j' JIG qq U04 JIVAG
BGCSflSGfLGGSCVUIJOpG CO7JV;GLV7SGq'MJJGU V LSLWGL 7UAG20 fIG LVIO 0.
pa?ouqfIGJ757711 (3)JJ75 72' oUjX jtuq CVII ZGLAGVS C0JJSçGLIJ
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